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DISCLAIMER: This document provides guidance for EPA and PMRA reviewers on how to complete a data
evaluation record after reviewing a scientific study concerning the reproductive effects of a pesticide on avian
species. It is not intended to prescribe conditions to any external party for conducting this study nor to establish
absolute criteria regarding the assessment of whether the study is scientifically sound and whether the study satisfies
any applicable data requirements. Reviewers are expected to review and to determine for each study, on a case-by-
case basis, whether it is scientifically sound and provides sufficient information to satisfy applicable data



Data Evaluation Report on the Reproductive Effects of BAS 800 H (Saflufenacil) on Mallard
Duck (4nas platyrhynchos)

PMRA Submission Number: 2008-0431
PMRA Document ID: 1547195 EPA MRID Number: 47127916

requirements. Studies that fail to meet any of the conditions may be accepted, if appropriate; similarly, studies that
meet all of the conditions may be rejected, if appropriate. In sum, the reviewer is to take into account the totality of
factors related to the test methodology and results in determining the acceptability of the study.

EXECUTIVE SUMMARY

The one-generation reproductive toxicity of BAS 800 H (saflufenacil) to 16 pairs per level of ca. 5-month old mallard
duck (Anas platyrhynchos) was assessed over 20 weeks., BAS 800 H was administered to the birds in the diet at nominal
concentrations of 0 (control), 100, 300, and 1000 mg a.i./kg diet (adjusted for purity). Mean-measured concentrations
were <10.0 (<LOQ, control), 95.0, 279, and 940 mg a.i./kg diet, respectively. Daily doses of the three treatment levels,
based on measured concentrations of technical substance, were 12.8, 37.0, and 114.5 mg a.i./kg bw, respectively.

A significant (p=0.01), but slight (3%) reduction was detected for the proportion of live 3-week embryos to viable
embryos at the highest treatment level. No other biologically-significant treatment-related effects were observed on any
adult or offspring parameter at any concentration level. Based on these results, the NOAEC and LOAEC were 279 and
940 mg a.i./kg (37 and 114.5 mg a.i./kg bw, respectively).

This study is classified as ACCEPTABLE to U.S EPA and as FULLY RELIABLE to PMRA and APVMA as it is

scientifically sound and satisfies the guideline requirement for a mallard duck (4nas platyrhynchos) reproductive toxicity
study.

Results Synopsis
Test Organism Size/Age (mean Weight): ca. 5-months old; 1066.3-1136.3 g (combined sexes)
NOAEC: 279 mg a.i./kg (37 mg a.i./kg bw)

LOAEC: 940 mg a.i./kg (114.5 mg a.i./kg bw)
Most Sensitive Endpoint(s): proportion of live 3-week embryos to viable embryos
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I. MATERIALS AND METHODS

GUIDELINE FOLLOWED: The study protocol was based on procedures outlined in the U.S. EPA
Pesticide Assessment Guidelines, §71-4 (1982) taking into account the U.S.
EPA Standard Evaluation Procedure (SEP), EPA 540/9-86-139 (1986);
OECD Guideline No. 206 (1984); and U.S. EPA Ecological Effects Test
Guidelines, OPPTS 850.2300 (1996). There were no deviations from
OECD Guideline No. 206 noted. Deviations from OPPTS Guideline No.
850.2300 included:

1. The initial age of the test birds (ca. 5 months) was younger than recommended (at least 30 weeks old).
2. Cage size was significantly smaller than recommended. OPPTS recommends at least 10,000 cm’ per
bird. In this study, the floor space was only 4225 ecm” per bird.

These deviations do not affect the scientific soundness of this study.

COMPLIANCE: Signed and dated GLP, Quality Assurance and Data Confidentiality
statements were provided.

A. MATERIALS:

1. Test Material BAS 800 H

Description: Solid, light beige

Lot No./Batch No. : COD-000515

Purity: 93.8%

Stability of compound

under test conditions: The stability of BAS 800 H was assessed in treated feed prepared at all

treatment levels after 9 days of ambient storage (including 7 days in open
feeders) during Week 1 (batch test diets were prepared 2 days prior to test
initiation). Recoveries averaged 90.2-92.1% of nominal concentrations.

(OECD recommends water solubility, stability in water and light, pKa, Pow, and vapor pressure of test
compound)

Storage conditions of
test chemicals: Room temperature
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Table 4: Effect of BAS 800 H (Saflufenacil) on Mortality of Northern Bobwhite.

Observation Period
Treatment
(mg a.i/kg diet) Week 7 Week 14 Week 20
Mean-measured (and Nominal)
Concentrations No. Dead No. Dead No. Dead
Male Female Male Female Male Female

Control 0 0 0 0 0 1
95.0 (100) 0 0 0 0 0 0
279 (300) 0 0 0 0 0 0
940 (1000) 0 0 0 1 0 1

B. REPRODUCTIVE AND OTHER ENDPOINTS:

Abnormal Effects/Behavior: No abnormalities in appearance and behavior were observed in any of the treatment
groups over the course of the study. The NOAEC for clinical signs of toxicity was 1000 mg a.i./kg diet.

Food Consumption: No rejection of food containing the test substance was observed, and no apparent treatment-
related effects on feed consumption were evident at any concentration level tested. Statistical evaluation revealed a
statistically-significant increase at the 300 mg a.i./kg diet level compared to the control during Week 7 (107.1 versus
86.3 g/bird/day; p<0.05). Since the mean values for all groups were within a narrow range and no dose-related trend
was observed, the difference observed was considered incidental to treatment. The NOAEC for feed consumption
was 1000 mg a.i./kg diet.

Overall mean feed consumption was 139.1, 152.1, 149.8, and 138.9 g/bird/day for the 0, 100, 300, and 1000 mg
a.i/kg diet groups, respectively. The calculated mean uptake of test substance was 14.5, 41.8, and 130.5 mg
a.i./bird/day for the 100, 300, and 1000 mg a.i./kg diet groups, respectively. The calculated daily dose was 12.8,
37.0, and 114.5 mg a.i./kg bw, respectively.

Body Weight: No apparent treatment-related effects on body weight were observed at any treatment level, with no
statistically-significant differences from the controls observed at any interval. The NOAEC for adult body weight
was 1000 mg a.i./kg diet.

Necropsy: There were no macroscopic findings upon necropsy of surviving birds.
Egg production and quality: No statistically-significant differences in overall egg production, overall egg weight,

egg quality (broken or cracked eggs), or mean egg shell thicknesses were observed at any treatment level compared
to the control.

Embryo survival: The number of fertile eggs totaled 704, 638, 705, and 721 for the control, 100, 300, and 1000 mg
a.i./kg diet groups, respectively, and the corresponding overall fertility rates were 92.3, 85.0, 88.4, and 95.9%,
respectively. No statistically-significant differences in fertility rates were observed.

For the control, 100, 300, and 1000 mg a.i./kg diet levels, the rates of viable 14-day embryos of eggs initially set
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were 90.5, 82.9, 86.4, and 91.8%, respectively, with no statistically-significant differences from the control observed.

The rates of late embryonic deaths was calculated as a percentage of fertile eggs and averaged 0.2, 0.9, 0.5, and 1.5%
for the control, 100, 300, and 1000 mg a.i./kg diet levels, respectively. The difference between the 1000-mg/kg level
and control was statistically-significant (p<0.05). The study author reported that the absolute number of late
embryonic deaths (i.e., 2, 4, 4, and 10 for the control, 100, 300, and 1000 mg a.i./kg diet levels, respectively) was
low and well within the range of historical controls (0.5-4.6% in ten studies; mean of 1.9 + 1.5%), while the rate of
late embryonic mortalities in the control of this study was extraordinarily low and below the range of historical
controls. It was concluded by the study author that the difference of 1.3% mortality between the control and 1000
mg a.i./kg diet level was without any relevance for the overall reproduction rate, and the statistical difference was
considered to be incidental to treatment. The rates of live 21-day embryos of viable 14-day embryos were 99.8,
99.1,99.5, and 98.5% at the control, 100, 300, and 1000 mg a.i./kg diet levels, respectively; a statistically-significant
difference was observed at the 1000 mg a.i./kg diet level compared to the control (p<0.05). The study author
reported that this difference corresponds to the increase of late embryonic mortality previously discussed and was
considered to be incidental to treatment.

The rates of “dead-in-shell” of fertile eggs were 9.7, 19.5, 15.2, and 15.0% for the control, 100, 300, and 1000 mg
a.i/kg diet levels, respectively. Although the difference between the 100 mg a.i./kg diet level and control
performance was statistically-significant (p<0.05), the rate of “dead-in-shell” of fertile eggs in the control group was
extremely low, and no dose-response was observed.

Hatching and hatchlings: The proportion of hatched chicks of live 21-day embryos was 90.0, 79.8, 84.4, and 84.0%
for the control, 100, 300, and 1000 mg a.i./kg diet levels, respectively. Although the difference between the 100 mg
a.i./kg diet level and control performance was statistically-significant (p<0.05), the performance of the control group
was considered extraordinarily high (conversely, the proportion of chicks “dead-in-shell” in the control group was
extraordinarily low), and no dose-response was observed.

No clinical signs of toxicity or significant malformations exceeding the normal proportion were observed at any
treatment level.

The proportion of 14-day survivors to number of hatchlings were 94.1, 98.6, 98.9, and 96.6% for the control, 100,
300, and 1000 mg a.i.’kg diet levels, respectively. No statistically-significant differences to the control were
observed over the whole egg-laying period for any level. In addition, there were no overall statistically-significant
differences compared to the control in the mean numbers of 14-day surviving chicks per female and week.

No statistically-significant differences compared to the controls were observed in the mean hatchlings’ or 14-day
survivors’ body weights over the whole egg-laying period.

Overall, there were no biologically-significant treatment-related effects on the reproductive parameters in any
treatment level; the NOAEC for all applicable endpoints was 1000 mg a.i./kg.
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Table 5: Reproductive and Other Parameters (nominal concentrations; study author-reported).

Parameter Control 100 mg 300 mg 1000 mg NOAEC/
a.i./kg a.i./kg a.i./kg LOAEC

Eggs laid 875 836 840 864 N/A

Eggs laid/hen/week 5.1 4.8 4.8 4.9 1000 mg a.i./kg
>1000 mg
a.i/kg

Eggs cracked 36 25 15 39 N/A

Egg weight (g) 59.7 60.8 61.7 61.6 1000 mg a.i./kg
>1000 mg
a.i/kg

Eggs set 770 740 756 751 N/A

Shell thickness (mm) 0.37 0.38 0.39 0.39 1000 mg a.i./kg
>1000 mg
a.i/kg

Viable embryos 688 624 686 686 N/A

Live 3-week embryos 686 620 682 676 N/A

No. of hatchlings/hen/week | 3.5 2.9 3.2 32 1000 mg a.i./kg
>1000 mg
a.i/kg

No. of hatchlings 609 512 568 570 N/A

Hatchling weight (g) 35.1 353 36.0 36.4 1000 mg a.i./kg
>1000 mg
a.i/kg

14-day old survivors 593 504 561 552 N/A

14-day old 34 2.9 3.2 3.1 1000 mg a.i./kg

survivors/hen/week >1000 mg
a.i/kg

14-day old survivors weight |283.3 280.7 291.6 286.0 1000 mg a.i./kg

(8 >1000 mg
a.i/kg

Mean food consumption 139.1 152.1 149.8 138.9 1000 mg a.i./kg

(g/bird/day) >1000 mg
a.i/kg

Weight (g) of parent females

at test initiation: 1081.8 1075.6 1066.3 1084.6 1000 mg a.i./kg
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Table 6: Reproductive and Other Parameters (mean-measured concentrations; reviewer-reported).

Parameter Control |95.0 mg a.i./kg | 279 mg a.i./kg | 940 mg a.i./kg | NOAEC/
LOAEC
Eggs laid/pen 54.7 522 525 54.0 940 mg a.i/kg
>940 mg a.i./kg
Eggs cracked/pen 22 1.6 0.9 24 940 mg a.i./kg
>940 mg a.i.’kg
Eggs not cracked/eggs laid 96.3 97.4 97.0 95.0 940 mg a.i/kg
(%) >940 mg a.i./kg
Eggs set/pen 48.1 46.2 47.6 46.9 940 mg a.i./kg
>940 mg a.i.’kg
Shell thickness 0.38 0.38 0.39 0.39 940 mg a.i/kg
>940 mg a.i./kg
Eggs set/eggs laid (%) 86.5 88.5 87.7 86.1 940 mg a.i./kg
>940 mg a.i.’kg
Viable embryos/pen 44.0 39.9 44.1 45.1 940 mg a.i/kg
>940 mg a.i./kg
Viable embryos/eggs set (%) |92.3 85.0 87.5 95.9 940 mg a.i./kg
>940 mg a.i.’kg
Live embryos/pen 42.9 38.8 42.6 422 940 mg a.i/kg
>940 mg a.i./kg
Live embryos/viable embryos |97.8 96.8 97.3 94.4%* 279 mg a.i./kg
(%) 940 mg a.i./kg
No. of hatchlings/pen 38.1 32.0 355 35.6 940 mg a.i/kg
>940 mg a.i./kg
No. of hatchlings/eggs laid 69.8 58.5 66.1 65.2 940 mg a.i./kg
(%) >940 mg a.i./kg
No. of hatchlings/eggs set (%) | 80.9 66.2 72.2 75.9 940 mg a.i/kg
>940 mg a.i./kg
No. of hatchlings/live embryos | 90.0 79.8 84.4 84.0 940 mg a.i/kg
(%) >940 mg a.i./kg
Hatchling survival/pen 371 315 351 345 940 mg a.i./kg
>940 mg a.i.’kg
Hatchling survival/eggs set 75.6 65.3 71.4 73.5 940 mg a.i/kg
(%) >940 mg a.i./kg
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Hatchling survival/no. of 94.1 98.6 98.9 96.6 940 mg a.i./kg
hatchlings (%) >940 mg a.i.’kg
Hatchling weight (g) 35.0 34.8 36.1 36.3 940 mg a.i./kg

>940 mg a.i./kg
Survivor weight (g) 281.5 280.0 290.6 287.2 940 mg a.i./kg
>940 mg a.i.’kg
Mean food consumption 138.3 152.3 148.6 136.8 940 mg a.i./kg
(g/bird/day) >940 mg a.i./kg
Male weight gain (g) 73.6 145.1 112.1 101.7 940 mg a.i./kg
>940 mg a.i.’kg
Female weight gain (g) 48.0 41.1 70.6 11.6 940 mg a.i./kg
>940 mg a.i./kg

** Statistically different from the control at p=0.01.
E. STUDY DEFICIENCIES:

There were no significant deviations from U.S. EPA OPPTS Guideline No. 850.2300 affecting the scientific
soundness or acceptability of this study.

F. REVIEWER’S COMMENTS:

Results of the reviewer’s statistical verification were similar to the study author’s; however, the conclusions differed.

The reviewer determined the NOAEC to be 279 mg a.i./kg based on the slight (3%), but statistically significant
(p=0.01) reduction in the proportion of live 3-week embryos to viable embryos at the 940 mg a.i./kg treatment level.
The study author’s analysis also detected this effect, but dismissed it as being treatment related and attributed it to
“extraordinarily low” embryo mortality in the control group (0.0-0.6), relative to “historical” levels exhibited in the
highest treatment group (1.1-1.6). Historical data were provided in Table 25 (page 77 of 343) of the study report
showing that the proportion of late embryonic mortality of fertile eggs from historical controls ranged from 0.5-4.6 in
studies over a 15 year period. According to these data, the reviewer disagrees that the control embryo mortality in
this study (0.0-0.6) was “extraordinarily low”, and believes that the control data provide an acceptable comparison to
the treatment data. Therefore, the reduction in live embryos to viable embryos at the highest treatment level cannot
be disregarded as unrelated to treatment, despite the low magnitude effect. Mean-measured concentrations and daily
doses are reported by the reviewer in the Executive Summary and Conclusions sections of the DER.

All validity requirements were met. Specifically, controls produced an average of 37 14-day old survivors per hen
during the 12-week production phase (minimum of 10 ducklings per pen during a 10-week production phase), the
egg shell thickness of control eggs was 0.37 mm (minimum of 0.34 mm for ducks), and 3% adult control mortality
was observed during the study (no more than 10% acceptable in controls).

Occasionally, eggs were produced during the last part of the egg-laying period (Weeks 6-8). With exception of two

pairs, pairs with an early onset of egg-laying were removed from the study at the end of Week 10. The eggs laid
before Week 10 were not considered for the valuation of reproduction parameters.
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Ten-gram portions of treated-diet samples were combined with 20 mL of double-distilled water and allowed to sit for
20 minutes at ambient temperature. The samples were then extracted twice with 35 mL of acetonitrile by shaking 30
minutes at ambient temperature and subsequent sonification (5 minutes). The extracts were combined, filtered, and
diluted with acetonitrile (to 100 mL) prior to analysis by HPLC with UV (270 nm) detection. The analytical LOQ
was 1.00 mg/L, corresponding to 10.0 mg/kg feed.

In method validation assessments, the average recoveries of the test substance were 100.1+ 1.9% and 84.7 £ 4.6% in
fortified feed samples containing 500 and 5000 mg/kg BAS 800 H, respectively.

In-life dates were February 15 — August 16, 2006.
G. CONCLUSIONS:

This study is scientifically sound and is classified as ACCEPTABLE to U.S. EPA and as FULLY RELIABLE to
PMRA and APVMA. A significant (p=0.01), but slight (3%) reduction was detected for the proportion of live 3-
week embryos to viable embryos at the highest treatment level. No other biologically-significant treatment-related
effects were observed on any adult or offspring parameter at any concentration level. Based on these results, the
NOAEC and LOAEC were 279 and 940 mg a.i./kg (37 and 114.5 mg a.i./kg bw, respectively).

NOAEC: 279 mg a.i/kg (37 mg a.i./kg bw)

LOAEC: 940 mg a.i./kg (114.5 mg a.i./kg bw)
Most Sensitive Endpoint(s): proportion of live 3-week embryos to viable embryos

1II. REFERENCES:

A reference list was not provided.
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Box Plots:

Mallard repro, Saflufenacil, MRID 471279—16
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